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PROBLEM TO BE SOLVED: To form a proper domain 
region having a proper In composition by desorbing 
excessive In contained in an In-excessive domain region 
in an InGaN layer. 

SOLUTION: This method for growing a gallium 
nitride-based compound semiconductor crystal comprises 
a process for preparing a substrate, a process for 
supplying III elements including In and Ga and V 
elements including N onto the substrate to grow a well 
layer which is composed of a lll-V compound 
semiconductor at a first growth temperature, and a 
process for supplying III elements including Ga and V 
elements including N onto the well layer to grow a 
barrier layer which is composed of a lll-V compound 
semiconductor having a wider bandgap than that of the 
well layer, at a second growth temperature which is 
higher than the first growth temperature and can desorb 
the excessive In in the well layer. 
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50 ^ftSfiEVf = 4. 8 VKisv*Tl&3fc*WfflLfco «tt 
*£JU = 4 3 3 nm. 5§*5*J£ I = 1 c d"C*ofc 0 
[0 0 5 3] _L|BOT--^Xg(±. ^I»li5^7 
OOtOftfitSSU ^o, ^1#^§6 0^:S^^t 
o£f£U. 9 0 QW&i&Tftibtl&o ^2 OHJSOJg 

[0 0 5 4] H4^<b@7 f -e*#fiBLT, 

93o» 1 2 <rymm<nfm^ X «#*fftt«tt«tr 

T a tMftft A fcOH«S:Sti-e*^e 05l±. # 
Fiftft«Or--^iWT a t E L I (E 

L»«I) ^MS^ftiT^^o 0614. #PiS 

<9HJ±Vf (JS^ffiJSBEV f ) tOH«S:^tB-e* 
^>o 0 7(4. ^MT-#P«iSOtBf®OTEM GgiSM 

[0 0 5 5] 0 4 d&^T. OjZg^^^n y h 

(4. mi^mm^m^xh^^&mi^m^tzm 

50 ^f-n^t), #^«^SftOT^-;UiaST a £ 
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»MoftftagETbt**L< Ltcm&or-rzm 

[0 0 5 6] H4i:gfiTi:, »iS.?>'^2<o^iS<7) 

*Sf*<7)r--;WjaKT a* f 9 0 0"C£«;i 1 0 0 0t 
(Zffl < £ , f&jfciftft A (iftftJ-ffijftftfflU- ■> 7 h L 

a Ltv 1 < &glg£ffi:fi ( 7 0 0 "C) 

[0 0 5 7] M&fttCv? h-r^Sfi(±, T--M*U 
#p)iW)l«B* s |gft L T tz #>Xh & t S fc>*i 

* 0 «xifasci*Toiiiui tiSOT^iftitto, 

[0058] H4J:(9, T=--^W) t 7 0 0 T^<b 9 

[0 0 5 9] 0 5lZ^i-J:-7H % I (ELM 

I) l±, »SWO*ftiMETb**9 0 0t:ia«-e*»), 
#Pl«ft««)7i-A'iWTa() 9 0 0ti5# 

%Hf£Z&ibZ>c\ttfX'&Zo £*Ui, #F>S STBSiST'T 
»), InGaN#piW>f>j@ii 
I n (N) jWttltU »SJ I nG 

[0 0 6 0] @6 iZTF-t i. •? \z, Skltm-- vcom^j 
[6j3l*,±^t)«ffiV f (NI^faSJEV f ) li, &Rttj 
I- , #Pi )&gf£?> r - - T a < & Z> ( 5 fcvjs 

tit, WM<oit«tt*i*)A<4v»i:fliaiSK-5o 
lot, «*|ftj2l^±*«i3*EV f Srt?#*^fitfi<-r 

[0 0 6 1] feJLbtf>*g*l-<fc*U;r> #pl SrfifcK Lfcfg 

[0 0 6 2] H7 (A) UJjrfidl-, Ta = 900 
"C, Tb = 9 0 0r<O*ftT-fiScftL^Si^#P«ii 
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fLbtiZo —2f> 17 (B) (C^-f<td(-v Ta = 7 0 
0t, Tb = 7 0 0t;co|fefrT-)tftL^m*ffl<7)#ma 

[0 0 6 3] i7 (A) t-i3V»TM!gS£*Ut#P)SO|g| 
**|^U*J«t-6IHICi(±, nN^)BiLfcig#4 

affiJ-t^— ^CTfclK I nG a NJI (C^ltiil 
70 *4InOKii:J:i), A»4fiflttS:*t4I nGa 

wa-t>w&.2ixx^2>i><?>ti%z.t>tiz>o 

[0 0 6 4] ttlOfifJ: <K PISH Ol&giSSli, # 
[0 0 6 5] 3 <o*tfc*>^SRK x 

* 2 (ommmmiz x i^mmtrntiumw. 

20 ^1#P?S6 $rJ£:ftL7tf£0 9 0 0 X:t*<0T--;L-^fH 

£3 o^t Lfc<oi:*tur, **JfcoB»uiJv»-cii, 

9 0 0"CT-OT--^B#P^Sr 3 O^tS^IBJT--^?: 

[0 0 6 6] ^<7>f£<oi*i(±, #pT«t|$aiSi: 
ffig$tt#li^PilJiffit4Ig*t», « 

2 (omMmm t mrnxb %><, 
[oo6 7] 01 izm-rmmtw\m<D%:±yj*- 
-f-«oiRFtt*ajeLfco JB^rifii*aE2 omA, m 

^EVf=5. 0 VU*iV»r|fe*S:«ailLfco ft/t 
30 IfWfttli =4 2 1 nm, I =0. 5 c 

[oo68] ±iaoig-ei±, » i mmm 5 * 7 0 0 r 

C9 0 0 roftiS-C^o 3 0^-P^OT--^?r ; {f 9 0 » 
[0 0 6 9] JilJKOi -7 tr, B5za-e<7)T--^NFF4l±3 

#pi^or^ -v**7c§ < ^*^<b-eab* 0 0*19, 

#p7«<7)*t«--C**i I nGaNliML'PtW^, S 
B#HB5iSU£ "bt- t l^J: I nififj Y * 4 y^?<nh- 

&£ff>mmA*mmz wcnrnt-a^iz^b 

t£^frhXi>hZ> a 
[0 0 7 0] #l*»fe*3 S"CO#*i60Jg®U 

«fc*¥»#j£g&fi?l;,t*U£, »^S*#pTS«t ») ^>Bi 
50 v>issa*-e)£fii-i,ituj: 19, HM«o^ B B a 14^A 
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(nwfc^H, #Pi*KSLfcftC, 9 0 0T: 
[0 0 7 1] Vt-o X. &B<0 I n G a N#Pi £^(£1" 

±ii A»^^ B B a 14^*i-*-t(c^^ 0 Sot, 

[0 0 7 2] ^U, *ft + ift**« , ^<i0*AOi5»U 

[0 0 7 3] UGaNlO**gir*oT, *(:** 
-f4« {±M) OjftftlWU, Jft«*»»r*IIW*ta:«t*i: t 

Yong-Tae Moon et al., ICMOVPE-X2000, ppZZS-ttSTkV 
A.V.Sakharov et al., IPAPConf. Series 1 pp241-243 

ifi:*v>Ti§jjitv^ c 

[0 0 7 4] itz, #B3 2001-57442 ^fg^ 
#^¥9-3 6 4 2 9 J: >K iSttJlOlft**l:: 
-«^FWO«S>t»»f^raSrK«t-&Cfct;J: «K InGa 

[0 0 7 5] $ft^ff>li, I n G a N*0#»*ffl 

R$Wo***»f»!lBl*ISiit*HiH::, *m#x<r>m\9 4 

[0 0 7 6] ?f>»_, ftS+KJHII|£tt-C&<> #P® 

[0 0 7 7] ±IBO#JfU*^*, *%W<0*4O*}fe 
«>3B»UJ:4i|i*#jjESS[«t=ov»Ta8 (A) rt><b0 
8 (F) £ -CAWS 9 £#SBLT!fc9!-r4o 

[0 0 7 8] 08 (A) liffiSiSSi, 08 (B) l±G 
alOfA^'f^n, 08 (C) l±I niJSiOjgA? 
^fSV^*, 0 8 (D) (i*^**X (^ft'JT*'^) CO 

*A*>f 08 (e) \±mmif* (*t'Jr# 

4 0 ffi, Mfi? (N) iSF.{±0 8 U^-ri««f O^TOJWIBJ 

i±«B^i-4o 08 (F) l±#t«It<7)M^^Ltv> 
4o 69 9(1, ±8BieuJ: «)»8*L7t:tta«r*in:LT® 
* L, 7t^**^O«iSBf®0T-* 4 o 
[0 0 7 9] 0 8 (A) frh (F) Jt*SJ>19i:^t 
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2 2±i:, nIG a NillJ: I) ^ 7 7 Ki 2 3 iMt 

4 0 * 1*^*3 ix*<nmmmm<F>i%^tmm 

i&jS^y 7 rf±i: n2!G a N)f U <fc 0 nfn > 9 

IA 1 GaNlliJ: 0 nl?77 KUMLtta 

[0 0 8 0] nIGaN^77K!2 3«SLWi 
NfW t 1 (ZJoV^TTMG t S i H< t <0gA£f?ii:1-4 
7^X^7jc^^ibfl*tc^J(9#x4o £ 
70 t)wtffll~%lW-tZ>t. Bfrat l Wfrr-ii^r^'iTTj-xii 
7K»T*ttKi **x i- ff(7)tf * ffl w» x a *) > Rfc** u 

■v «;7#^i:a*, Italic *>fl**fl|v»4fcie>Ri6 

[0081] B#rat 2^>f>wt 3 ix<r>mzmm.i&m 

£ 1 0 5 0t*f) 7 3 OtitTIf, 7^-7 7/XS: 

75-@i§f^OB#F^ t 4l-j3v>T, TV-t-TtfxfcilL*: 
f i««]Bi:lSV>rTMG t TM I 1 1 ft»t4. B#H 
20 t 4^"b^FK t 5 JT'COH, I n G a N^<bft4#FHl 
2 4 £>&S-f 4 0 iORI. #Pl2 4 OJfcgtHliSV* 
t, (*Ai-4*f[feD»KS) / (RJfc*^«>£*A2rx 

coiti) o-ii^o. 2%t^4± o tzB#ra 1 4frhmm 

t 5Stm f^a<7)7jC^«r?I-g-1-4o 
[0 0 8 2] InGaN#pg2 4ttIL^ iSJ£ 
li^ftS-^-rtc I I 1 1j£xM<r>mMlf* (TMG, TM 
I) , 7>*-T#X, &U r ;iC*a'*0*A*jLA&o 
Wt 5^t>B#|HIt 6' £T-C0 1 5&IBJ, ttAJftft** 

Bfi-4 0 1 5Utf>jaft«t»Hf«wo3 *>, swt5«tn 
jo iv>Wt 5' *^BfKt6' i-e<0 5#w, **>;7 

**X^7jC«**X{;^)r)#x.^ 0 ^t5' iT-li, *-V 

T7>-xi: Ltif**^^ itzwthtfxt Lxi>mm 
if*&\ Ki&mmzm&stix^Zo 

[ 0 0 8 3 ] l$W t 5 ' frbt%W t 6 ' £ r-cDF B 1> KM 
A*^i) o«**o. 8 5ti4i7i:ftm, 

[0 0 8 4]B#Wt6' C^t+t'^W?:*^ 

j/tL, #FT® 2 4iH/0 h'lfir y ?(7>lZ.^G a Ni 

TB112 5C0«fi?:#ili-r4o £IK« ^m*^#P#l 

St7K^**xco^Aiet^Bf^ t S'tX*'fio 0 
[0 0 8 5] t<D^ mm t 8'#><b t 8 tT-C0W(-i3 
^TGaNBI12 5«-SSLfct, +f 'J7*'^4:I 
SStLfcii, «Ht 9^<bt 1 0 t-r-cDffitc£«i££ 
* 1 0 5 ox:i-e±#SHi-4o ^«iS** ? l 0 5 0Ci: 

'J7*'xi:^i)fi4o I I I Watm<r>mM*'* tLX 
50 TMGtTMAt!:, VlSf <OISfl*'^t LT7> ; 6 
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fMAtl)o HBt HHAlGaNiCJ: f) ffM 

[0 0 8 6] TMA^O*A*ffihi-*o P 

IGaNlJ;t)fM^Wpl3>^^ Mi 2 7£/&g 


(9) 2RMSJ 2 0 0 3 - 2 8 9 1 5 6 

[0 0 8 7] ##*fMi«r««:i-4|»OflKft^r^O^ ^ 
St*Jti3 J: tf* * U 7M^-«^S 2 U^-f 0 
[0 0 8 8] 
[*2] 


#FJB 2 4 


P*£B 2 5 


plA 1 GaN^77 K126 


pSGa N3>^^ hJg2 7 


an 


l 5 )20nm 


k - 7 m 


ft 2. 5, 


l>:i 0" ; * 1 


ft 2. 


ft 1 0 nm 


ft 2 0 n m 


ft 2 0 0 nm 


5X1 O' 3 * 2 


7X1 0'- * 3 


* 1 Si H^TMGtC^MltS i H 4 /TMG^t c 

*2 C p 2 Mg tTMG, TMAt^/^MCp.Mg/ (TMG + TMA) Sr^o 

* 3 C p 2 Mg > TMGiW^t/^ittC p 2 Mg/T\1G$r^f e 


[0 0 8 9] WlOIgCi; ^xe^^yt;H^M 20 
fCRTA (Rapid Thermal Annea 

i) teasrtT^o a*^*HA*ui5v^r. 90 or 

^H2 3 0tlBLfc**±i:Wxlf, TitAl^ 
^CJ:^«;Sttin9lfe2 8«n e pl^ 
2 7±{C, Mx.lf-7^r;^Au^i^:J: 

ot, psp3 o^tt^pi«g3 i item-tit o jell jo 

[0 0 9 0] B9i:^tJ:^ KBii. 
-*7r^T^|£2 1±U, t7r>f7lS2 HHrt*<bIH 
y > K-7'cOG a Nffi»/<y 77i22i:, Si K 
-y^niG aN^77KI23t ;>K-7^In 
GaN#pi24t y>K-yOGaN»Ii2 5 
i:. P IAlGaN^77K126t p MG a N n > 

nIGaN^77 KS 2 3 S^r^ffS 40 

i*^titv^ 0 :OnIGaN^77Ki23^)Bttl 
®±(C> nifflO«t2 8*»T i / A 1 i:i Of 
tU pIGaNn>^^M2 7O±t:^P3 0^^t 
^p!ffl^lS3 1**N i/AutzJ: W&$LZiXZ>o 

[0 0 9 1] £JLh«>X«*frt\ *-fi?-#P«*l£* 
l"*!**^ (LED) jWKifrC**o 

[0 0 9 2] ±SM^^t- KBCov^tEL (xl/ 

MA = 5 0 2 nmCi^K, ^Tfe^Jt 1 = 1 0 c 


BC0^pffi^I_hO^>f X(i3 0 0 ^m^ (9X1 0" 4 cm 
2 ) -C*0. «*«r^i)ffl-rifcO-C*&HPffi*(i» 
4X10" 4 c m 2 T-*^o 

[0 0 9 3] *«WOW5^3HttO®«UJ:** 
»#«fiftfti:o^r, HI 10 (A) ^fbilO (F) 

[0094] 010 (A) {iJKSfift^. 010 (B) 
liG aigO^A?^ 3 >^«r, 010 (C) lilniBO 
*A*-f^>^£, 010 (D) (±**5ST^ (^ft^ 

#x) oiA^^fr/^i, 010 (E) iiS**f* 

t-h0t*^ 010 (F) l±#j£SX«<D*ft«r* 
Ltv^o ft. a*iRl^HLT«i, 01 OC/Tt^iFfl 

[0 0 9 5] 4 J: 

ft««Ui5v*T<i, #;3»««»OjftJWIffX8*::i3V* 

[0 0 9 6] 010 (A) (F) S-CKSrTJ: o 

P«Oj£ftiaj£ (7 3 Ot:) «fc*)*>*v>i»K (9 5 0 
r) t»M«:«*Lfco #FSOj&ftJKfif]ti. Bfffit 
8*^t9 HBtl6*<btl7 im^o » 

g«<7>jS;e»3B«i. b#w t4^^t5it\ B#pfl t i 2 
*<btn i t% b#w t2 0*tt2i i-e-e** 0 # 

FiO^Sfl #piOMfiSJ: «3 tSf^ia* (9 5 
or) ^fc*#x**A1-*o **^^>*AWIWJi, 

poxl^RfW t i i a^B#H 1 1 2 i-eatmra t 1 9^ 
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1 o 5 om^o 

[0 0 9 7] SuX-T, #J3«*ft«H::M:***#A-* 

(0dx.i±*5#pfl : mm 1 1 1 -irh 1 1 2 tt-aww t 

I9*f.t2 0if) i:o*iitiALfc t 

(RtiStt^O^CA*'^*) 0*6*7 5 96 fc J: 5 1= 
[0 0 9 8] ±ISX*Ii;4 «f Lt»^ffl^t*4 

<ommmmtmm<o^±m^- (led) *«jSL^k 

ffe;jfc?£ft5 0 6 nm(Ci3V>-C, I =8. 

2 c d<7?fl^#e>^^o 

[0 0 9 9] ffi, ±IEOlM&^5 0*ifcOff;JSt(Cj3 
V>T(4, nl^7 7KitL-C, niGaN*f>45| 
-iifflv^ GaNi, AlGaNi, InGaN 
S, Al I nN«*jSJLa^^-fr^1£|gcW)itZ«tlJ« 

[0 10 0] WT> ±EKS4Xli#5 0*iJ|<03g]Kt-J: 

[oioi] sun, #p^ifc«*o*!SSAo;fr*£ 

KJ:*EL»*««ffc*grria-r*»K fi£M(c«%9fift 
(£«*{£) iii:MiS*totv^ 0 ft, d 
Oif-£i-(-(4, jfcft+»r«l>l + KJi***r*AL.-Cv»4 

**AO*itUJ:*EL«*<OSEft«:^i-|g-e**o - 
0*§£-K(4, #F«OJfcft*U(i;M5«:#AL.&v\, 0 
1 3(4, #Fr»i«;ft«t>0***Ai:#^«*ft»<OJ«ft 
+Mfl*W^iJ«t***#Ai:«)W#*ffofc»'fri:, fir 
tc 4 & E LffrfcOgEftS-f; Lfclt* 
4. Ull 4(4, #P«j££**j£fi*Br»!IHJ*04?fc< 

[0 10 2] 111 ltC^-T J: j£Si&j£7 3 OtC 

R^3 0ffif^i§ci4 o ft, raiauijv»rj±, * 

**iAL«;v>»*«)f-?0*, fOf Jl 5fSUL 
t^Lt*t), 0 + (XI 5) tfE«LT*^ 0 
[0 10 3] 01 l^<b, #FS*^SLT</^l^<7)7tc 
3£<7>jgA*£l 0%i-C*^-f fcf-*0[ 
**2 0 96(4 < &£±(c, tf - 

[0 10 4] HI 2tC^4d(-, #^e*fi£ftLTV^ 

*«r*A-r*»-ft- (**»R8 5%, ***A)WBI7«» 

f-^l§^S^5 0ffiffc**r»v»«S-^i- o ft. 
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|B]0KiSV>-C(4, j£S^ + U7k«£#AL&^it£-<D 
T'-5'0{iSr2 01§(; LT^LT* 19 , 0 + U (X2 
0) t%?MLX$>Z><, 

[0 10 5] lftft<l»Sr + 0**0*A** 8 5 96 fc L , 

^l/3i:fiTt5tfcti:, kT-^UU«t4»3t?ft« 
A'ltSIC^Kfhl.^t^Mo 01 2(-£v> 

ri4, crot #w-r'-5'<7)'|g^2f&!-Lr^Lr*f), 

04>U (X2) i:fBf&Lr*^,o 
10 [0 10 6] iUCftiTi:, #PiS:SSLrv> 
4 IK (TK^iSSO. 2 96) aOf-e-OftOlftftf HflBH't' 
(*«g«8 5 96, **0*A«JW5»M) 

0&5 5f&tS*6T«v^tt=Sr^i- 0 
[0 10 7] |nl0t;4iV^T(4, W*OJHB*U* 

T^LT&f), 0fU (X3 0) tf5«LT*4 0 
[0 10 8] 011 frbm 1 3 iT-(C7FL^«g*4 I), 

*a>4t-7\£-9it. ****AL4v»»#tc«4, ifri£o 
I n £$4 K ^ -< > t MiE K * * > t **53-BH L 

(- 4 19 ±EOfl*R!RjWifiB $ it, -fr^tf- * < 
tf-?o4MMS i t>'h£<&>K *£ B B B 14^ 
[6]± L X v <> O 1 # x. <b ^4 o 

30 [010 9] ^JsoiAiiSIIIUJiifc, elom 
aue^/hs < 4*±n» 7 v-t 

Z>o **I4, «IEIIHrt-e#Ai-40*«&4 Lv»„ 
[0 1 1 0] 0 1 4 t:$tii #pe«S*tfiS;S 

[0111] Jil±, 01 1 rt>«b01 4 iT*0^tcov> 
[0 112] I nG aNWpit Lfc^^Ciiv^ 

40 r(4, ^ffM-r4^ a B H s<7)^ B B a aM<7> 

4<7)T-(4^v> 0 tfL^>, ^ B B Bfe^tC(4SS(C^»^ 
[0 1 13] ^PSOfiKS't', <£vM4#^«JlS;Jif&Ol£; 
J: d i- I nGaNitlzl nMM > t SIE K> 

vt^iLfcttS-effftts, c<o»-g-(;<4, Sena 

T, InGaNi^ a B B ttlia<i^, 
50 [0 114] figfiXg4 , 51(4fiKSff®fXg'P(C*5V^r, 
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**-e#4 0 *3R#*Oi*AUJ: 9, &A(-£<t&l*J86&. 

mm<omt ( i ni§*i ^ > taiE kj« r/tos 

[01 1 5 ] ffiU **0*X***«*Hc4:*t, I n 
^HCKit^. I nO&lftJtaVhS < & *)-Tg2>fz 

[0 116] -k\~. 

[0 117] ^Fi^SSISt, *v»{i#^JHS;ft» 
i:i i)*f ^<ox 7 f <H&£t#x. 

<0*i:ov>t« HI bfrhmi 8 itr^#HBLT^-r 
4. @15li, jSft+»rJWW + Ufc»t4*A#**fcE 

LUftMSfcowfcSrgrrBi-eas (*%*!L9i$ mil 5 

Wt-ifiJo ) o 01 614, Jftft*l*rXfim*Ug(t«* 
A***fcEL»^ftfcoM#*jjtt0-e*& (** 
«tawpinni5&mi-e*-6o ) . mi 7J4, iaft+irf u 

%tLf:„ ) s 11811, ^pJB^fi'ft-iJIt-STKfg* 
[0118] mi 5i:*ti9i:, j&g*WXg*K£s 

— £fc Lfc»£-U, 7 3 Ot^i <9 

«iSK**9 2 0tt*io»#O*#, J: *>^$rv»**» 

[0 1 19] 9 2 0CkLfc»*i:ii, 

I.Ctt:J:I.M* s *#v i o 7k3s#;*o«|-&a*7 5%o 
tile, ELS&*53i£l4S:Att£i:£o 
[0 12 0] MiU*^ 7 3 0ti Lfc»&Uli, *5SS 
0#J^7 5%^?> 1 0 0%iWffiIT*, tK^^SA 
tictiiiiW^i^ tK***^<o#J^ s 8 5% 

[0 12 1] 7K«®S<7)B#ffl^5&-J: I) tl< Lfc»fr 

4r<**t*«-C#*o >£K> **»aoi*IB«:5»J: 

3g # x cosj^-(±# < ta h t mmx- # £ o 

[0 12 2] HI 6t:*1-£9U, rtJE+Bfie+Ufc 
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[0 12 3] HI 7 iZTf.-rx i glSfig^&v^ 

O2ot) tfrnsmma*^ (7300 m& x 0 
*> , **«a^w* f « < r *> e l s&Tfcsae^ft < c 
i: „ 3&Ka«36*9 2 oto»^i:ii, Tkm&m 

co&ffflt U3W't> 5 0#F^ora(Ci3^-C|§7fc5*S 
«r ft < -T 4 U A # *7£3££ l±*.^^a^M 

tf s 5 #-<7)Bf «r *> o 0 g«?S£75* 7 3 0 "C 

70 «0»-&(-(±, 7K*®31«OB#Kt U5W'i5 1 0 0# 

r B 1O0i:jo^tH^tta <-*-*$»****:# v> 0 5 0 
[0124] HI 8 IZTp-fX 0 t-, 3&&iaK£ 73 Ot 

lAt ^ t, el <D3%ttmtimm&izfa±.-f & z. tap 

*5£«(4gAi:&£o *ft&±**#xo«<&-a»ft < 

ELOlS*3me(i»*U/h$ 5%SS 
20 i-CtiSAffi08 0%J-:LL<7>ftvMI£7jW-- ttffrfr 

[0125] 019 (A) (4, #PS)£SI*S*#.U f # 

(*4^i«fSi:*l) <0Bf®^^ 
tTEM?ftt-i4„ HI 9 (B) (4, 

r t|AL4*o f-rti'&o Kr B * ^i" t e m^-M 

[o l 2 6] Hi 9 (A) i^tiTi:, X.m&m.Zfr 
30 o/c#*fi^#^«jS(4, #^Jifcl»Mfc0>*HiKia 
Q*»«ill$*L4o iS. #PS««*lC7K**"^$r«AL 

^f^i-^Ctll 9 (A) tlsMfOTEMft 
[0 1 2 7] 0 1 9 (B) izm-f* 7 ItZ, im^Mift 

40 [0 12 8] ±ffi(7)EL<0#14i:#-eT#»-r4i:, # 
p«i:l«M4:0*liftciad!i**^trv»4***, Ife*^ 
T-t Lro#l4(4Afl L r-*4i k^b**, -<7)$S*J; 

*«^*A-t4- fct-i I n SrjfifWU-i-tr K> > 

[0 12 9] 7tc3R«-^«Oi»AUHi-S^^S^(; 
ov^ri4, IXTlz&^Z&AZ'gMLXm&tiZ&Zft 1 Z 

50 ?*4wfc7i«-e**. 
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[0 13 0] 1) I nG aN^JBWJ&gWH^l-TMiS 
Wt*Lv^lB*v»<i«:ftWflBIJ: «3«v^n-e*4„ tK 
-\co^#A 2f xilfi) R H rt* 0 <fc i) A § < t5»o o . 1 J£JL 

*Ji<fc < 
[0 13 1] 2) #P«*ftftU»Sft«f»f«JBI*W!«tT 

At&tSK Rh* s 0. 0 5W±T\ *^o, 1. OJ-J. 
TttSOWLw. Rh^"0. 5M_hT*, 
1. 0WT£1-<&?>7J*$ <bU*Ji Lv> 0 ifc, fBfB#p B T 
1"0**iA«llOftSli, l&*f.6 0 0^«ti 
■5><fc -5 Ic-f^O^i Lv>o ^#t- 3^"b 1 0 0#-T% 
•fc 9 <&* 0 

[0 13 2] ±|E1) J3j:t/ f 2) < ik^-ftu^ 

-JSrff^tlU^ InGaN#Fi^ B B a Ma: 

[0 13 3] ft 5 OfcffiO^KK J: 
fflv>Jt*g-K«>, ft4 O*tt<0«JB»: iS^MWfcftftiS 

[0 13 4] ft, ±EO**ifcO^]»»zUv»r(±, 3£« 

S i C£1£, G a N*«, S i G a A s £«t>* 

i'tiAv>. ifw, {SiS^ y ^rSi: LT(±, GaN€ 
JiWC A 1 Ni, A 1 G a NfSRVA 1 I nNi«i 

[0 13 5] n>?^ 19 

**fc<D®S»::ii<^-C{±, nl3^??M«:nIGaN 
S(C«t-S*— Jf-«^«Lfc*», nlGa Ni tnlA 1 
G a N8^V»|±#^ST-*^ I nGaNit) 
K*+7^t*t* I nGaNft(02i»2i:J: »>jB 
ffiLt 1 !)^ J&v»li, nlGa Ni t nIA 1 G a N 
St, #pmT$>2> InGaNit) *>(£w<> y 
■f^-fh I n G a Ni t <F> 3 S«jS tLTt &v* c 
[0 13 6] KSI±, #PH»WT»B»«v»i**». 

*>*>*>^ *itt^L#i»I^lv>TtI^„ 
[0 13 7] #M^*atU*(t*#J3««0»8fc L 

feffilSr^L^o #pJBOS&*iitjp$*«5t, 1 Oig 
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[0 13 8] ft, 5^*- K<OKl73|6j£*>±7^')®EV 
mSdF#jSUJ3^TI±, S&7fc?iiJgt V f fctt h v- K* 

[0 13 9] tfc, *-S^-#P»jSSrffl^*C t it? 
77 7Ki*tftttilfi^. CORK ?7-;FlOS 

[0 14 0] i/t, ±SEO#*JfcOJBBUciJV»-C(4, fk 
ftm^t LTLEDSrW-LTfaUHl,*:**, •ffOffi, $ 
fl*^ (LED, LD (^--y-'-^-f K) , SL 
D (_S_ emiconductor L^a s e r D i o 
d e) , PD (7*h^t-K) ) ^^v'X^ 
ifOtffA'O, (FED. EBiS 

* t- <fc & £ ffl v> fc^ffc if 'J -7 A ^ 

20 [0 14 1] »±, *tt<Oi&]ffiU»oT*»IB*!&IHL. 

life. tt^oggM, 5cA> ili*^*****^**^ fcliS 
[0 14 2] 

n G a NitO I ni§*| K.* >ffiJfttCi3V>T I 

si u i na«^*-r^»siE K> ^ >w*&m& 
[miBwfi5#^ra] 

[HI] *«W0»10*jj|0®Ji8UJ: 

[02] 02 (a) !5>t>i2 (d) i-e(i> *%?g<o 
ft i onmvmmi- x ^^^w^^m^^ir 9 4 

[03] 03 (A) tf»e>03 (D) it'li, *^<0 

40 [04] *HW<7)ft 1 SO f ft2cOHiScOf^.{l«t^4 i 
^#:^B H B)S:ft^Srfflv^TffiSLfjS B B B izJ: •) LED£ 

[0 5] ^wvmiRvmzvmmmmi-xz* 

*#:ttfi)e«SaiS*fflv»TlfiftLfc«Sat-J: 19 LED^ 
t <7) M ^ Tjk -t ? =7 v T* * ^> o 

[0 6] *5kw<r>miRv ! m2<r>mm<F> : ifmi~£2>¥- 

*flt***«a*«:fflv»r*ftLfclS*UJ: "J LED4- 
50 B*Lfc»*U»«b*Lfc, T--^SfttH*l6]«ffi: 
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[0 7] i7 (a) i±, *%wcr>m i <7>$imwm- 

X Z> m H Aft W £ ffl b » r Aft L ||[ H <r> m W i 
ftTEMfXr-*^ HI 7 (B) (i> fi£*0^i»ft:|S 
B B a Aft&fii £ E T ft ft L <7>Bf ffi SfftTEM? 

[18] 118 (A) *>f>BI8 (F) iT-li, ^Ife^O 

[19] *«WO||S4O*«|<03KSlt-J:4**frl6* 
«T-<^«dt £ Br ® 0 T* £ o 

[HI 0] HI 0 (A) *»<biai 0 (F) *-ei±, * 
HW<7)* 5 <r>3kM<r>imi- 1 Aft:fri££* 

[in] «w^4<oiioiii:ufiM 

B B B Aftft#T£ffl^TAftL£3£ B B B tcJ: <9 LED£ffML 
[012] *%:W<7>B 5 0*JfcO»3KU J: 

[013] #PitSig* Aft *Bffi*l* i: oi 
**tt#L4*ofc»£-t-C, *ftLfc*S*(Cj: HE 

[014] **«S,a«>*ft*SEftS*TflEftLfc«S* 
CJ:HEDtMLfc»#i:#e)ftfc, f§7fc&ftfcf§ 

Tt^K t <7) m % £ 7p-f y 7 7 -cab & o 

[015] «**W+Ui5tt4**0*A*i:, Aft 
LfcttBU J: 0 L E D *f ft L fcf^Cff t> ntMS 
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[0 16] Aft + Bf+tc^lt^TK^^Xco^SA^X 
(=*ti-4««-i:, ftftLfcfcftUJ: 0 LEDlrfftLt 

[01 7] ft*+»r+Ufcit***teJlli*IBIi:, Aft 

[018] Aft*Bf*UJ3tt^7KS^O^X^ 
(;*+i-^#J^t> ftftLfcttftU* UED«U: 

70 [019] 01 9 (A) (4, *3&W<vm 4 <omm<7>B 
K-ili **fr^ B B B Aft*£#i JB T ftft L fcttft o»r 
®£^1-TEM2#:jlt-C&l9, 019 (B) (±, 
^#:@ B B B Aft*SW^fflv^TAftL^$S B B B OBfffi*^-tT 

[02 0] -ftW^ft**^ (LED) <0«*t&7jrr 

»fM0-e*-2>o 

[^OlftW] 

A «*^>f*-K 

I ^-Vr^T^m. 
20 2 GaNA'77 7l 

3 GaNn>?^ hg 

4 AlGaN^77Ki 

5 G a NSfi 

6 I n G a N#Ff)f 

7 G a N«^Jf 

8 I n G a N#fHI 

9 G a Nil! 

10 A 1 G a N 9 y v Kg 

II G a Nn > ? ? Ml 
JO 1 2 plfg 

1 4 ni^I 

1 5 ma 
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